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GT90 NonHocTbO aBTOMaTU4YECKMU NOTEHLUOMETPUYECKNM TUTPATOp C
aBTOMaTU4YeCKUM NpPobOoOTOOPHUKOM ANA onpeaeneHnsa Macchl
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CoBpEeMEHHBIN MOMTHOCTLI0 aBTOMAaTUYECKMI NOTEHLMoOMeTpudecknii Turpatop GT90 - KoMnneKkcHoe peLleHue,

KOTOpoe 06beauHSIET NepenoBoe 0GopyaOBaHME U UHTENNEKTyanbHOe NporpaMMHoe obecneyeHne ans onTumMmU3aLmum
npoLecca TUTPOBaHMSI.

Tutpatop GT-90 npumeHseTcs B BUOXMUM NS TUTPOBaHUSA 6enkoB ( onpegeneHns nx U303NeKTPUYecKon

TO'-IKI/I), anga aHann3a KoHUueHTpauumn CbepMeHTOB n opyrnx 6|/|0M0ne|<yn nyTem TUTpoBaHuA Co CI'IeLI,VId.)VILIeCKVIMI/I
peareHTamu.

B HedbTexmmmyeckon npombineHHocTn Tutpatop GT90 MOXHO MCNONb30BaTh A4S ONPeAeneHns KUCNOTHOro Ymicna,

LLLEMNOYHOro Y1cna 1 APYrux XMMUYECKUX CBOMCTB CbIpoin HedpTW, GEH3MHA, AN3ENbHOrO TOMMNBA Y CMa30YHbIX
maTepmarnos.

B ranbBaHn4yeckon npombiwneHHocTn Tutpatop GT90 MOXHO MCNONb30BaTh 415 ONPeAenieHns KOHLEHTPaLUN NOHOB
MeTanmnoB B pacTBopax. TOYHbIE M HAOEeXHble pe3ynbTaTthl, NpeaocTaBnsemsle TuTpatopom GT90, nomoratoT
ONTUMU3NPOBATL NPOLIECC ranbBaHM3aLmMn U COKPaTUTb OTXOAbI.

Tutpatop GT90 WMPOKO MCNONb3yeTCs B akafeMUYECKNX UCCreaoBaTeENbCKMX NabopaTopusix 4ns pasnmyHbIX
npunoxexun. OH NpeaoCcTaBnseT UCCNefoBaTENAM MOLUHBIA MHCTPYMEHT 4118 TPOBEAEHUS 3KCNEepPUMEHTOB MO
TUTpOBaHuMi0, Byab TO chyHAaMeHTanbHble nccneaoBaHms B 06nacTv XumMum Unu NpuknagHbie nccnegoBaHus B Apyrmx
obnacTtsax. [MBKocTb U ToYHOCTL TUTpaTopa GT90 aenatoT ero NPUrogHbLIM A5 LWMPOKOro CnekTpa
nccrenoBaTenbCKUX MPOEKTOB.

= Cucrtema TuTpoBaHust GT90 MMeeT NPOYHYI0 MeXaHUYECKYIO KOHCTPYKLMIO, B KOTOPOM pasMeLleHbl OCHOBHbIe
KOMMOHEHTbI. MexaH13m nogayum TUTpaHTa COCTOMT U3 BbICOKOMPOM3BOANTESNbHBIX HACOCOB, KOTOPbLIE MOTYT
nofdaBaTtb 06beMbI TUTPaHTa C Ype3Bbl4aiHO HU3KMMM fonyckamu. Hacockl oGecneunBatoT NnaBHoe U NOCTOSHHOE
[103UPOBaHME OaKe NPU OYeHb HUKUX CKOPOCTAX MOTOKA.

= B tutpaTtope GT90 ncnonb3yroTcsa BbICOKOKAYECTBEHHbIE SMEKTPOAbI, TLLATENbHO OTOOPaHHbIE NO
YYBCTBUTENBHOCTU M CTabUnbHOCTU. AnekTpodbl paspaboTaHbl Ans obecneyeHns TOYHbIX U3MepeHnin noTeHumana
B LUMPOKOM [iMana3oHe ycrnoBui obpasuoB. CoeguHeHUs 3NeKkTpoL4oB Takke ONTUMU3MPOBAHbI A1 MUHUMU3aLun
3NEeKTPUYECKUX LLYMOB 1 NOMeX, YTo obecneumBaeT HageXHble 1 NOBTOpsSieMble pe3yrnbTaTbl.

=  bBnok ynpasneHus Tutpatopa GT90 ocHOBaH Ha MOLLHOM MUKpPOMpPOoLEeccope, KOTOPbIA yNpaBnseT BceMu
acnekTamm npowecca TUTPOBaHUS.

= CeHCOpHbIV Ancnnen MHTYMTUBHO NOHSITEH M MPOCT B HaBuraumun. [iucnnen npegocraBnseT MHoopMaLmio B
peanbHOM BPEMEHU O Xo4e TUTPOBaHMWSA, BKMOYas Tekyllee 3HaYeHne noteHuymnana, obbem JO3MPOBaAHHOMO
TUTpaHTa 1 Npegnonaraemyto KOHeYHY TOYKY.

*  BbICOKOTOYHOE YyrpaBneHne ¢ oGpaTHON CBA3bI0, 0becneyrBaeT TOYHOE TUTPOBaHUE.

= [IporpammHoe obecneyeHne TutpaTtopa GTI0 npeacrasnset cobon KOMNIEKCHbI HABOP NHCTPYMEHTOB A1
pa3paboTku MeTogoB TUTPOBaHMS, cbopa AaHHbIX 1 aHann3a. OHO NO3BOMSET NONb30BATENSAM C JIEKOCTBHO
co3faBaTb COBCTBEHHbIE METOABI TUTPOBAHWUS, YKa3biBasi TakMe napameTpbl, Kak KOHLEHTpaUMs TUTpaHTa,
HayarnbHbIA N KOHEYHbIV 0OBEMbI 1 TUM NOAFOHKM KPMBOWM TUTPOBaHMS. MNporpammHoe obecnedeHne Takke

npefocTaBnseT psg MYHKUMIA aHanm3a AaHHbIX, TAKUX Kak pacyeT KOHLEHTPaLUWiA, BbINOSTHEHWE CTaTUCTUYECKOrO
aHanusa u cosgaHue noapobHbIX OTYETOB.
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OCHOBHbIe XapaKTepucTtukun

1. CBepXxBbICOKasA TOYHOCTb : TuTpaTop GT90 obecneumBaeT NUCKMHOUMTENBHYIO TOYHOCTbL NOA4AYM TUTPAHTA U
n3MepeHus noTeHumana. Bo3moXHOCTb O3MpOBaHNS TUTPAHTA B YpE3BblYaAMHO Marnbix 060beMax U BbICOKast
YyBCTBUTENBHOCTb 3NEKTPOA0B MO3BOMAIOT TOYHO ONPeAenaTb KOHEeYHble TOYKN Aaxe A5s 06pasLoB C HU3KOM
KOHUEeHTpaumen aHanuTa. 9ta TOYHOCTb MMEET BaXXHOE 3HAYEHWe A1 MPUINOXEHWUI, TPEOYIOLLIMX BbICOKOTOYHbIX
pe3ynbTaToB, TakuX Kak dpapmaLieBTUYEeCKNe NCCNefoBaHUS U KOHTPOIb kayecTBa.

2. ABTOMaTU3npoBaHHOe BbINONIHEHMEe MeToAa : [locne Toro, kak MeTog TUTPOBaHUS 3anporpaMMUpPOBaH B
TuTpatope GT90, oH MOXeT ObITb BbINONHEH aBTOMaTu4ecku. Tutpatop GT90 BbINONHUT BCE HEOOXOAMMbIE Luaru,
BKItOYas AobaBneHne obpasua, JO3MpOBaHNE TUTPaHTa U cbop AaHHbIX, 6e3 HE06X0AUMOCTM NOCTOSIHHOIO KOHTPONS
onepaTopa. Takas aBToMaT13auus He TONbKO 3KOHOMWT BPEMSI, HO U CHIDKAET PUCK YeroBeYeCKon owmnodku,
obecneynBasi nocneaoBaTenbHbIE U HAAEXHbIE pe3yrnbTaThl.

3. PaclumpeHHbIN aHanuM3 gaHHbIX : NporpaMMHoe obecneyeHne, noctaensemoe ¢ Turpatopom GT90, ocHalleHo
pacLUIMPEHHBIMU BO3MOXHOCTAMY aHanm3a AaHHbIX. OHO MOXET BbIMOMHATL CMOXHbIE BbIYUCIIEHUS, TaKne Kak
onpeferneHne TOYKM 3KBMBANEHTHOCTN KPUBOW TUTPOBAHMUSA C UCNONb30BaHWEM HECKONbKUX METOO0B, U
npefocTaBnATb CTaTUCTUYECKUI aHanu3 pe3ynbTaToB. [1porpammHoe obecneveHne Takke NO3BONSET NONb30BaTENAM
CpaBHUBAaTb pe3yrnbTaTbl HECKOMbKMX TUTPOBAHWUIA, YTO YNpOLLaEeT BbiBNEHNE TeHAEHLMUIA 1 BbiIGPOCOB.

4. Kanu6pogka n Banugaums : Tutpatop GT90 umeeT BCTPOEHHYHO hyHKLUMIO Kannbposku 1 Banuaauun. OH MoXeT
aBTOMaTMYeCKU KanubpoBaTb ANEKTPOAbLI U CUCTEMY NOAAaYM TUTPaHTa A11s 06ecneyeHms TOUHbIX U HadeXHbIX
namepeHui. MNMpouecc kanMbpoBKM NPOCT N NOHATEH, @ TUTPATOP NPeaoCcTaBnsaeT YeTKMe MHCTPYKLUN, YTOOLI NPOBECTU
nonb3oBartens Yyepes npouecc. OyHKUUS BanMaaLum no3BonseT Nonb3oBaTeNsaM NpoBepsiTb NPOU3BOAUTENBHOCTb
TUTpaTopa Nno U3BECTHbIM CTaHAapTam, obecrneyrBas COOTBETCTBME HOPMATUBHBIM TpeboBaHMAM.

5. CoBmMecTMMOCTb U nogkntoyeHue : Tutpatop GT90 coBMECTUM C LUIMPOKMM CMEKTPOM akceccyapos U
nepudepuiiHbIX yCTPONCTB. Ero MOXHO NOAKMOYMTL K KOMMBIOTEPY AN Nepefayn AaHHbIX U yaaneHHoro ynpaBneHus,
a Takke OH NOoAAEpPXMBAET UCMONb30BaHNE BHELLHUX NPUHTEPOB A CO34aHMs NevaTHbIX KonuiA oT4eToB. TutpaTtop
Takke MOXHO MHTErpUpoBaTh C CMCTEMaMM ynpasreHus nabopaTtopHon nHgpopmaumen (LIMS) gns ontumumsauum
yrnpaBneHnst 4aHHbIMW 1 NOBbIWEeHUsA 3dEKTUBHOCTU paboyero npoiecca.

Cob6nroaeHne HOpM 1 6e30nacHOCTb

1. CooTBeTCcTBUE TPeboBaHAM GMP/GLP

Tutpatop GT90 nmeeT BCTPOEHHbIE (DYHKLUN MHOFOYPOBHEBOIO YNpaBreHus paspeLleHnsMum nonb3oBartenen u
3MNeKTPOHHOM noanucu. PasnunyHele ponu (Takve Kak aaMMHUCTpaTopbl, onepaTopbl) MOryT ObiTb YCTAHOBMEHBI C
NMOMOLLIbK MPOrpaMMHOro obecneyeHus], a 3anncy XXypHana ayavTa BKIoYaT BpeMEHHbIE METKM, ONepaTopoB U
U3MeHEeHVs1 NapameTpoB Ars obecneyvyeHns NpoCneXnBaeMoCcT aHHbIX.

2. Mepbl NpegocTOPOXHOCTU NPU UCNONb30BaHUM e0KUX peareHToB

BropeTka n TpybonpoBog u3rotosrneHel n3 Matepuana MNTP3, ytobbl M3bexaTb KOHTaKTa C CUMbHBIMU OKUCTIAOLLMMUA
pacTBopamu (Hanpumep, NepMmaHraHaToM Kanus).

3. O6HOBNEHMe NporpaMMHOro obecneyeHus U pesepBHOEe KONMPOBaHME AaHHbIX

MponsBoauTens perynspHo npeaocTaBnsieT 0GHOBMNEHNS MPOLLMBKM, YTOObI MCMPaBUTb OWNMGKM 1 ONTUMU3NPOBATL
yHKLUMKN. PekoMmeHayeTcs BbINOMHATbL pe3epBHOE KONUPOBaHUE BaXHbIX AaHHbIX HA BHELLHee XpaHunuLle Yyepes USB
Unn ceTb.

PaCLLIMpeHHbIe npunoXxeHusA

1. Hactpoiika napameTpoB AN HEBOQHOIO TUTPOBaHUA

TemnepaTtypa okpyxatoLen cpefbl A0MKHA KOHTPONUPOBAThLCS Bbile 16 °C, 4ToObl NPeAoTBPaTUTL KPUCTaNM3aumo
TUTPaHTa (HanpMMep, XNOPHON KUCMOThI B NIeAAHON YKCYCHOWM KMCIOTe). DNeKTpos AormKeH OblTb aganTnpoBaH K
HEBOJHOW CUCTEME, @ CKOPOCTb NepeMeLUNBaHNS JOMKHA ObiTb COOTBETCTBYHOLLMM 0O6pa3oM CHIKEHa, YTOObI
nsbexaTb pa3bpbl3rMBaHMs pacTsopa.

2. MpepBapuTenbHaa o6paboTka CNOXHbIX 0Opa3LoB

[nsa o6pasLoB ¢ BbICOKOM BSA3KOCTBIO UMM MYTHBIX NPeABapUTENbHYHO 06paboTKy MOXHO NPOBOANTL NyTEM
YyNbTPa3BYKOBOro pacTBOPEHUS nnu LieHTpobexHon unsTpaumn. Ecnu obpasew cogepxuTt Yactuupl, criegyeT
MCMNonb30BaTh YCTPOWCTBO NpeaBapuTeribHON unbTpaumm, YTobbl NpegoTBpaTMTh 3acopeHne BIopeTKU.

3. NHTerpauus ¢ gpyrum o6opyanoBaHuem

Tutpatop GT90 nogaepxmMBaeT NOAKMIOYEHME K BECaM, EHCUTOMETPaM U Apyromy 000pyaoBaHMo Yepes
uHTepdpencel USB unu Ethernet ona goctukeHns aBTomaTnyeckon nepeaayn AaHHeix. Hanpumep, mogyne
onpeerneHns maccbl MOXeT ObITb CBA3aH C 9NEKTPOHHBLIMY BECaMu A5 HENOCPELACTBEHHOIrO CUMTBIBAHMS Beca
obpasLa 1 pacyeTa KOHLEHTpaLuu.
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TexHMYecKne xapakTepucTuku tutpartopa GT90

[unanasoH namepeHusi

-2000,0mB ~ +2000,0mB
-20,000pH ~ +20,000pH

PaspeLueHne namepeHuns

Paspewenune 0,1 MB, TouHocTb 0,1 mB £ 0,03%

Namepenne pH

Paspewenune 0,001pH, TouHocts 0,003pH

ToyHOCTb TUTPOBaHMSA 06bEMa

0,001mn

Pexum n3MepeHuA

MEAS: UamepeHue pH/mMB/T

CAL: koppekuunsi pH (MHoroto4ye4vHas)
SET HacTpowka pexmma KOHEYHOW TOYKN
MET akBMBaneHTHoe TUTpoBaHMe
OunHamnyeckoe TutposaHme DET

Pexxum TutpoBaHus

KncnoTHO-0CHOBHOE TUTPOBAHUE, OKUCTIUTENIbHO-BOCCTAHOBUTENBHOE
TUTPOBaHWe, ocaxaeHune, komnnekcoobpasoraHue, 6e3BogHoe
TUTpOBaHWe

EMKOCTb TUTpOBanNbHOM Yallkm 250 mn
[nana3oH namepeHusa TemnepaTypbl -20 ~135°C
TemnepatypHoe paspeLleHne 0,01°C
To4yHOCTb N3MepeHusa TemnepaTypsbl 10,1°C

Pexunm cBsasu

2 USB, nocnepgosatensHbin nopt 232, Ethernet

Y3en nobaBneHus XnakocTtu

BcTpoeHHbIin 6110k Ao6aBneHust XMaKkocTu

Mopynb fobaBneHns XuagKocTu

4-kaHanbHbIN moaynb ,El,OGaBJ'IeHMFI XNOKOCTU

KonnyecTBo paclumpsieMbix KaHanoB anis
[obaBneHns Xnakoctum

8 kaHanoB

ABTOMATUYECKNA NPOBOOTOOPHMK

MOXHO UCMOMNb30BaTh C pOOOTM3NPOBAHHOW CMCTEMOW Brpbicka GT aons
MacCcoBOro aHanmsa obpasuoB ¢ 16 ctaHumsamu (ctangapTHo 150 mn).
OnumoHanbHO MOXHO 106aBUTbL aBTOMATUYECKMI MPOBOOTOOPHMK
poTopHoro Tuna Ha 20/34/40 cTtaHuni.

Mogenb 6topeTkun

1mn 5mn 10mn 25mn 50mn (ctangapt 10mn)

PaspeLueHune GropeTkn

1/48,000

BpeMFI OOJINBKU XKXNOKOCTU

10 cekyHA (100% ckopOCTb 3anofHeHWs)

Briok ynpasneHus

MK ¢ nporpammMHbIM o6ecneyeHnem (4ONOSTHUTENBHbBIV KOMMNbIOTEP)

®yHKUMS caMonpoBepKH

I'Ipm BKITIOYEHUN NUTaHNA aBTOMaTU4YE€CKN

DyHKUMA KanMOpoBKM

Ja

MpuMeHeHVe yHKUMK peaKTUpoBaHUs

PenakTvpyiTe BbIMMCIUTENBHYIO (DOPMYITY, Cpasy BbISICHUTE pesynbTar.

MecTto ans XpaHeHunda

Bonee 300G

MpenycTaHOBNEHHBLIN MEeTOq

Bonee 300G

B cooteetctBumn ¢ FDA, GMP u GLP

OTcnexuBaHue ayguTta, nepapxmyeckoe yrpasreHne 1 SNeKTpoHHas
noanuchb.

TpybonpoBoabl

Tpy6onposoabl TuTpoBaHusi us NTPI (koppo3noHHOCTONKME). YeTbipe
mMoaynsa gobaBneHus Xmakoctu, 6ropeTkn n TpybonpoBoabl MOryT ObITb
KMCNOTOCTOMKUMMU, LLIENOYECTONKMMU U KOPPOIUOHHOCTOMKUMM.

MeTtopg nepemMeLlinBaHnA

Mewanka cnupanbHOro TMna UM MarHuTHaa Mellarnka.

KnanaH n3 MT®3

MMNOpTHBIN KOPPO3MOHHO-CTONKMI BpaLLatoLmines knanaH ns MTo3,
KOPPO3NOHHO-CTONKas GropeTka ua MNMTP3I, BbICOKOMOLLHbIN
CMeCUTENbHBIN CTOM, UCNOSb3YIOLWUIA KaTYLLKY ANst 4OCTUXKEHUS
MarHMTHOrO CMeLLUBaHWSI.

MukpomacLuTabHble anekTpoabl
obHapyxeHus

MMNOpTHbIN

MWKpPOUMHXKEKTOPHBLIA Hacoc

MMNopTHbIN




